Objectives Recent breastfeeding studies from immigration countries have found that acculturation factors influence breastfeeding behaviour in women with a migration background. To date, there has been no systematic investigation for Germany. Therefore, we study whether and how the degree of acculturation within a population of migrant women influences the start, time and duration of breastfeeding.
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Patient Population and Methodology Pregnant women
who were admitted to one of the three participating maternity clinics in Berlin for the birth of their child in the one-year study period were surveyed (including sociodemographic details, data on migration/acculturation). These women were interviewed again two or three days post partum (including start of breastfeeding, planned breastfeeding duration, reasons for not breastfeeding). In a subgroup, a telephone interview took place 6 months post partum about the actual breastfeeding duration, contraceptive behaviour post partum and availing of midwife services following delivery. Breastfeeding behaviour was analysed using multivariate regression models, among other things.
Results
The prepartum survey included 7100 women, 6884 women were contacted in the postnatal wards, and the subgroup six months after delivery comprised 605 women. No acculturation-related differences were found in the start of breastfeeding. In the adjusted model, a medium and higher degree of acculturation diminished the chance of planning a long breastfeeding period. More acculturated women show a greater risk of weaning within the first six months than less acculturated women.
Conclusion
The degree of acculturation has relevant significance for some aspects of breastfeeding behaviour in women with a migration background. This should be considered both in breastfeeding promotion programmes and in further national breastfeeding studies.
Introduction
The physiological nutritional advantages of breastmilk for the new-born, preventive aspects of breastfeeding for the babyʼs and motherʼs health as well as promotion of the emotional motherbaby bonding by breastfeeding are proven [1] . In national studies, factors promoting breastfeeding that act on one, two or all three dimensions of breastfeeding (intention to breastfeed, start and duration of breastfeeding) have identified, among other things, higher social status of the mother [2] , a higher educational level of the mother [3] , greater age of the mother [3] , "married" marital status [4, 5] , competent care in the maternity clinic [6] , positive earlier breastfeeding experience of the mother [6] and also the childʼs migration background [2] . Recent breastfeeding studies from other immigration countries [7 -9] likewise emphasise the influence of a migration background on breastfeeding behaviour. A further influencing factor, though one not so far considered in German breastfeeding studies, might be the (changing) degree of acculturation of women with a migration background -otherwise, the reported advantageous breastfeeding behaviour of migrant women would be sustained. Acculturation describes the process of how persons with a migration background confront both the culture of their country of origin or of their parentsʼ origin and the culture of the country of immigration. Sociocultural characteristics from the country of origin that are present in the immigrants can be reinforced in the second and third migrant generation or can experience modifications in the course of confrontation with social and cultural factors of the country of immigration and take on new forms. Acculturation takes place on both a group and an individual level. The concept of Berry et al. (1990) distinguishes four different results of an acculturation process, depending on whether the orientation is predominantly to the culture of origin and/or to the receiving culture, namely assimilation, integration, segregation and marginalisation [10] . Acculturation phenomena have intensively preoccupied epidemiological and also clinically oriented migration research in recent years, and this also included consideration of the acculturation aspects of breastfeeding behaviour. Examples include the studies by Rassin et al. (1994) and Gorman et al. (2007) , who confirmed the "Latina paradox", a familiar phenomenon in migration research, for the breastfeeding rate in women of Hispanic origin in the US: the breastfeeding rate was highest in less acculturated women from Latin America, while women of Hispanic origin with a higher degree of acculturation showed the lowest breastfeeding rate [11, 12] . Something similar is described by Ahluwalia et al. (2012) , who found that women who migrated from Latin American countries to the US show greater breastfeeding willingness and duration, compared with non-immigrant American women. Overall, a higher degree of acculturation appears to be negatively associated with the intention to breastfeed and breastfeeding duration [7] .
Whether this phenomenon is also detectable for women in Germany with a migration background, has not been studied systematically to date. The study results presented below, which are based on data from a major prospective study sponsored by the German Research Foundation "Perinatal health and migration in Berlin" (2010-2013, project code DA 1199/2-1), should therefore answer the question of whether and how the degree of acculturation within a population of migrant women influences the start, time and duration of breastfeeding.
Methods
The data were obtained as part of the aforementioned study in three maternity clinics in Berlin (Charité -Campus Virchow-Klinikum Berlin-Wedding, Vivantes Klinikum am Urban, Berlin-Kreuzberg, Vivantes-Klinikum Berlin-Neukölln) with the aid of standardised face-to-face interviews.
Inclusion/exclusion criteria
In the one-year survey period from January 2011 to January 2012, all pregnant women who were admitted to one of the three par- ticipating maternity clinics in Berlin for the birth of their child and in whom the child was born with signs of life and after 24/0 weeks of pregnancy within the survey period in the respective clinic were invited to take part in the study. Other inclusion criteria were that the study participants were at least 18 years old when their child was born and were permanently resident in Germany. Under-age women, tourists not resident in Germany, women having termination of pregnancy and women with miscarriage and stillbirth were excluded.
Survey time-points
All women already surveyed before the birth (T1) on admission to the labour ward with a comprehensive questionnaire pack were surveyed again in the postnatal ward two or three days post partum with a second questionnaire (6 items) on the start of breastfeeding, the desired duration of breastfeeding and reasons for not breastfeeding (T2). At the third time-point (T3) 6 months post partum, only women who had been delivered between January and May 2011 in the Charité, Campus Virchow-Klinikum, were surveyed by means of phone interviews (subgroup). This focused on questions about the actual duration of breastfeeding, contraceptive behaviour post partum and availing of midwife services following delivery.
Questionnaire set
For classification of the migration background, the minimum set of indicators developed by Schenk et al. (2006) was chosen to record the migration status [13] . The "Frankfurt acculturation scale" questionnaire (FRAKK 15) [14] was used in addition for all women with a migration background. The questionnaire at the second survey time-point in the postnatal wards was available in eight other languages in addition to German (Arabic, English, French, Kurdish, Polish, Russian, Spanish, Turkish). The questionnaires for the phone interviews at the third survey time-point six months post partum were available in German, English, Turkish and Arabic as the project staff conducting the phone interviews spoke only these languages.
Measurement of acculturation
Knowledge of the language of the country of immigration is a frequently used proxy variable for the degree of acculturation in internationally published studies. Besides using the aforementioned Frankfurt acculturation scale (FRAKK 15), we performed a separate analysis, in which a very good and good knowledge of German stood for a higher degree of acculturation and knowledge of German that was not at least good stood for a low one. The duration of residence of first-generation migrants in the country of immigration is used internationally as a further proxy variable for the degree of acculturation. A brief duration of residence in the country of immigration is assigned a low degree of acculturation and longer residence is assigned a higher degree of acculturation. Different periods are proposed in the literature [15 -17] . We distinguished four groups: residence for 0-4, 5-9, 10-14, and 15 or more years [16] .
Statistics
Plausibility tests were performed before statistical data analysis began. Drop-out analysis was performed. Data analysis was carried out with SAS statistics software, version 9.2, and with SPSS, versions 19, 20 and 22. Maternal age was divided into four age groups for analysis (18-24, 25-29, 30-34 and 35 or more years). For breastfeeding duration, two groups were distinguished: long breastfeeding duration (≥ 4 months) and short breastfeeding duration (< 4 months) [18] . To analyse the degree of acculturation using the Frankfurt acculturation scale (FRAKK 15), nine items on the scale were inverted and then added to a total score [14] . The higher the obtained score, the higher the degree of acculturation of the study participants. The range of possible scores is between 0 and 90. The quartiles acted as cut off values to classify women with a migration background to a low (≤ 25th percentile), medium (> 25th and < 75th percentile) and high degree of acculturation (≥ 75th percentile). To include questionnaires with one or two missing values, the mean of the available answers was obtained and used instead of the one or two missing values.
To determine group differences in the distribution of the outcomes start of breastfeeding, planned breastfeeding duration and actual breastfeeding duration, following univariate descriptive analysis, bivariate analysis was performed with stratification according to migration-or acculturation-related as well as sociodemographic and health-relevant influencing factors. The Pearson χ 2 test was used.
Breastfeeding behaviour was finally analysed using multivariate regression models. Other factors influencing the three main components, start/prevalence of breastfeeding, planned breastfeeding duration/intention to breastfeed and actual breastfeeding duration were then examined to determine whether any differences in overall breastfeeding behaviour can be attributed to migration-and/or acculturation-related factors or can be explained mainly by social and/or health-relevant factors. The following factors influencing breastfeeding behaviour were tested: 1. Sociodemographic factors: maternal age, desire to return to work, school education, monthly household net income. 2. Health behaviour: smoking in pregnancy. 3. Medical factors: manner of birth (section), premature birth, multiple birth. 4. Experience: breastfeeding experience, birth experience/parity. 5. Social support: permanent relationship, breastfeeding instruction in the clinic. 6. Migration/acculturation factors: migration status, degree of acculturation, country of birth or parentsʼ country of origin (classified into Germany, Lebanon, Turkey, CIS states), residence duration, self-assessed knowledge of German, native language.
Cox regression was used to analyse the actual breastfeeding duration and possible influencing factors. A t-test for two independent samples was also used for comparison between the actual and planned breastfeeding duration in women who had already weaned at the third survey time-point six months post partum, on the assumption that many women initially plan longer breastfeeding periods. A p value of < 0.05 was set as significance level for all data analyses and 95 % confidence intervals (CI) were also stated.
Ethics committee approval and data protection
The study was approved by the ethics committee of Charité University Hospital Berlin, Campus Charité Mitte in February 2009 (EA1/235/08), including the data protection aspects.
Results
In the three Berlin maternity clinics taking part in the study, 8157 women were contacted in the study period for T1 interviews (before the birth). The overall T1 response rate was 89.6 %. Questionnaires from 7100 women were finally available for analysis. A total of 6884 women were contacted for the T2 interviews in the postnatal wards of the three Berlin maternity clinics. 90.4 % (n = 6220) of these had started breastfeeding: 93 % of second-and third-generation migrant women and 88.2 % of non-migrants (p < 0.001).
When considered according to country or region of birth, differences were also apparent: the breastfeeding prevalence was highest in women of Turkish origin at 96.2 % (▶ Table 1 ).
Of 747 women who had agreed to a phone survey six months after delivery (T3), 605 could be contacted (response 81 %). At this time, 312 (51.6 %) of the 605 women in this subgroup were still breastfeeding. Somewhat more than 40 % (n = 253) had already weaned, while 6.6 % of this subgroup had never breastfed their babies (n = 40). The majority of the women who were still breastfeeding planned to continue to do so (n = 295).
Start of breastfeeding
Within the migrant population, the influence of the participantsʼ degree of acculturation was examined to determine whether they start breastfeeding at all ("start of breastfeeding"). Apart from the results of the Frankfurt acculturation scale (FRAKK 15), the three proxy variables listed above were tested: the country of birth or origin, the self-assessed knowledge of German and the duration of residence in Germany, their country of immigration.
The degree of acculturation, measured with the FRAKK 15 acculturation scale, had no influence on the start of breastfeeding in either the non-adjusted or adjusted regression model (▶ Table 2 ).
The country or region of birth (see above) and the level of selfassessed knowledge of German showed no influence on the odds of starting breastfeeding within the migrant population (adjusted regression model). The duration of residence in Germany in years, corresponding to the aforementioned categories, did not show any significant influence on the odds of starting breastfeeding in the adjusted regression model.
Planned breastfeeding duration
The influence of the degree of acculturation, measured with FRAKK and the three proxy variables listed above, on the breastfeeding duration planned by the participants was examined using non-adjusted and adjusted regression models, in the same way as for the start of breastfeeding. In the adjusted model, a moderate and higher degree of acculturation reduced the odds of planning a long breastfeeding period (▶ Table 3 ). Knowledge of German and the duration of residence in Germany had no influence on the planned breastfeeding duration measured by the adjusted logistical regression model. For the factor country of birth, however, significant differences were apparent in the adjusted model for women born in Turkey; the odds for a planned long breastfeeding period were increased in this subgroup (▶ Table 4 ).
Frequency of early weaning
Within the migrant population (women with first to third generation migration background), factors influencing early weaning were examined. In the adjusted Cox regression model, a higher degree of acculturation (according to FRAKK 15) and earlier school leaving were found to be predictors for the risk of weaning within the first six months post partum (▶ Table 5 ).
No results could be submitted for the three proxy variables because the group sizes were too small.
Discussion
Although Germany has developed into an immigration society in recent decades, inclusion of migration and, in particular, acculturation aspects in health science studies is still not the rule. While the influence of acculturation on womenʼs breastfeeding behaviour has already been addressed in international breastfeeding studies, though the results are inconsistent, and this may possibly be explained by the "healthy migrant effect" [19, 20] and the directly related "Latina paradox", especially in American studies [17, 21, 22] , conclusions in the German national context are still lacking.
Both migration-related and social influences for starting breastfeeding were found in our study. Unlike in international breastfeeding studies [7, 11, 12] , no acculturation-related differences at the start of breastfeeding, as measured with the FRAKK [14] and with the parameters language knowledge, duration or residence and country of birth, were shown in this Berlin study. Rather, previous breastfeeding experience, breastfeeding instruction in the clinic and in some cases a permanent relationship had a promoting effect on breastfeeding within the migrant population, while negative influences on breastfeeding included delivery by section, multiple birth and prematurity.
Acculturation-related influences were also found for the planned breastfeeding duration: using the acculturation scale (FRAKK 15) a "negative acculturation effect" [23] was found in that less acculturated migrants planned a longer breastfeeding period than more acculturated women. Similar results have been described in international breastfeeding studies [7, 8] . There were no differences in this regard in our population for the proxy variables of language knowledge and duration of residence.
Acculturation-related differences as regards the probability of weaning were also apparent: more acculturated women show a greater risk of weaning within the first six months post partum than less acculturated women with a migration background. Apart from earlier school leaving, a higher degree of acculturation (measured with the FRAKK 15) was shown to be a predictor for a greater probability of weaning. Similar results have been described in earlier international studies: Chapman and Pérez-Escamilla (2013) showed that different types of acculturation -"traditional", "assimilated", "less integrated" and "highly integrated" Hispanic women were distinguished -are associated with the probability of weaning, with a lower probability of weaning in the group of less integrated Hispanic women than "traditional", "assimilated" and "highly integrated" women from Latin America [9] .
This study presents the first broad information on acculturation-related differences in breastfeeding duration for Germany.
Strengths and Weaknesses of the Study

Strengths
High response rate of just under 90 %; inclusion of migrant women independent of their language competence; relatively large sample.
Weaknesses
Limited representativeness -the study data might be applicable especially for conurbations with their specific migrant populations; recall bias when asking about breastfeeding times at the third survey time-point; no differentiation between "exclusive breastfeeding" versus "partial breastfeeding" -breastfeeding prevalence was recorded in the study using the parameter "any breastfeeding". ▪ Fox et al. (2017) generally advise against using proxy variables to measure acculturation aspects [24] . The results of the present study, however, show that the proxy variables "duration of residence" and "country of birth" can be used for certain limited questions. ▪ Migration-and acculturation-related aspects should be considered both in breastfeeding promotion programmes and in studies of breastfeeding behaviour. ▪ The inclusion of acculturation as a further social factor is a modern necessity in health research that is sensitive to diversity.
Conclusion for Practice
▶ Table 3 Odds of a planned long breastfeeding duration (≥ 4 months) according to degree of acculturation (FRAKK 15) in women with a 1st to 3rd generation migration background (non-adjusted and adjusted binary logistical regression analysis); n = 2152. 
